It is difficult to determine the weight or nitrogen content of the living tissues of an operculate barnacle without destroying it. It has been customary, therefore, in ecological work to express growth in terms of various parameters determined from repeated measurements of the shell. Moore (1934) employed shell volume calculated from the height and basal diameters; others (Costlow & Bookhout, 1953 , 1956 Mawatari, Hirosaki & Kobayashi, 1954a, b) have used the area of the basis. Most commonly, however, in growth-rate studies the length of the basis measured through the rostro-carinal axis has been used (Hatton, 1938; Barnes & Powell, 1953) . Recently, working with animals cultured in the laboratory when the cast of an individual could be obtained subsequent to ecdysis, Costlow & Bookhout (1957) have used the size of the mouthparts as a measure of growth after first establishing their relation to body size. The space, both areal and volumetric, occupied by a sedentary animal is of primary importance in studies of its ecology and measurements of shell-size are, therefore, adequate for many purposes. For some aspects of growth and ecology it is, nevertheless, very desirable that the relation between such parameters and others, more directly connected with the living material, should be established.
THE MATERIALS AND METHODS
The specimens of Balanus balanoides (L.) were collected from near mid-tide level, individuals being selected that had had unrestricted growth and were, therefore, of the typical conical shape. Two collections were made; the first was in the autumn, just prior to the time at which fertilization takes place, and when the reproductive products were fully developed, and the second in the early winter after fertilization when the reproductive products were minimal. The shell dimensions were obtained using a travelling microscope. The body (prosoma and thorax) was then carefully separated, by cutting the attachment to the opercular valves, and weighed. Ovarian tissue when present was removed and weighed separately. After weighing, the body or ovary was transferred to a Kjeldahl flask, wet ashed in the usual way and the nitrogen determined as ammonia by a standard procedure for milligram quantities; the ammonia was absorbed in a saturated solution of boric acid and titrated with N/40 or N/80 hydrochloric acid. For the smallest animals pooled samples were used. Total shell weight and shell volume were determined on a separate series of individuals in which the animal's body was carefully removed without destroying the operculum. The shells were weighed dry and then carefully filled with plasticine and re-weighed; the shell volume (mantle cavity) was calculated from the increase in weight and the previously determined density of plasticine.
Wet weight of the body (W), wet weight of ovary (0), their total nitrogen contents (Nwand No) , and the weight of calcareous shell (Ws) are expressed in mg, length of the rostro-carinal diameter (L) along the basis in mm, and volume of the mantle cavity (V) is given in p,l.
RESULTS

Body weight and total nitrogen
The relation between body weight and its total nitrogen content is shown in Fig. 1 . It is clear that the relation is linear and that the results fall on two separate lines which represent animals collected in autumn and winter. In the former the tissues include the fully developed male reproductive organs and their products which in the latter are only poorly developed. The regression of total nitrogen on body weight is Nw = 0·0086+0·0215W for the autumn animals, and Nw = 0'0530 + 0'0143 W for the early winter animals. For a given body weight, above about 5 mg, which represents the approximate size at which the animals reach sexual maturity, the autumn animals have a higher nitrogen content than those collected in early winter, and this is consistent with the fact that a high nitrogen content (3'1 % wet weight) was found for the semen expressed from ripe animals.
Body weight and ovarian tissue
The female reproductive organs and their products are conspicuous in the base of the mantle cavity of animals collected in the autumn and may be easily separated from the body, Fig. 2 suggests that at smaller body weights the relation is not linear, the relative weight of female reproductive tissue falling off with decreasing body weight. When tested by the appropriate statistical technique the deviation from linearity is not, however, significant The departure from linearity for the winter animals is significant and curvilinear regression equations were, therefore, determined. They are as follows:
and
Shell length and shell volume
The relation between these two parameters (Fig. 5) is not linear and the fact that transformation to logarithmic values fails to achieve linearity indicates that shell volume is not a simple power function of rostro-carinal diameter. A curvilinear regression was again fitted, giving V = -26·6I92L+2'8I88V+7I·8680.
Shell weight and shell volume
It is evident from Fig. 6 that, as would be expected, the weight of the calcareous shell is a linear function of its internal volume. The regression equation is V = II·408o+o'30nWs.
The acquisition of material
In many places animals (B. balanoides) reach maturity during the first season's growth from a settlement in the spring; according to the conditions a size up to IS mm (L) may be reached. Neglecting the material present in the original cyprid, the organic and inorganic matter acquired by an animal of any given size between settlement and the early autumn when the reproductive organs are fully ripe may be readily estimated from the preceding regression 
SUMMARY
The relation between body weight, weight of reproductive tissues, their nitrogen content, and shell length and volume, have been investigated for Balanus balanoides. The results are presented in graphs and as regression equations.
